Carboxyl residues in the iron-sulfur protein are involved in the proton pumping activity of P. denitrificans bc(1) complex.
A study is presented on chemical modification of the three subunit Paracoccus denitrificans bc(1) complex. N-(Ethoxycarbonyl)-2-ethoxy-1,2-dihydroquinoline (EEDQ) treatment caused a loss of the proton pumping activity of liposome-reconstituted bc(1) complex. A similar effect, which is referred to as the decoupling effect, resulted upon reaction of N,N'-dicyclohexylcarbodiimide (DCCD) with the complex. Direct measurement of the binding of EEDQ to the complex subunits, performed in the presence of the fluorescent hydrophobic nucleophile 4'-[(aminoacetamido)methyl]fluorescein (AMF), showed that the iron-sulfur protein (ISP) and cytochrome c(1) were labeled by EEDQ, whereas cytochrome b was not. Tryptic digestion and sequencing analysis of the fluorescent fragment of the ISP revealed this to consist of a segment with six acidic residues, among which the highly conserved aspartate 160 is present. Analogous experiments on DCCD binding showed that all the three subunits of the complex were labeled. However, DCCD concentration dependence of carboxyl residue modification in the individual subunits and of proton pumping activity showed that the decrease of the H(+)/e(-) ratio correlated only with the modification of the ISP. Tryptic digestion of labeled ISP and sequencing analysis of the fluorescent fragment gave results superimposable upon those obtained with EEDQ. Chymotryptic digestion and sequencing analysis of the single fluorescent fragment of cytochrome b showed that this fragment contained glutamate 174 and aspartate 187. We conclude that, in the P. denitrificans bc(1) complex, carboxyl residues in cytochrome b do not appear to be critically involved in the proton pump mechanism of the complex.